Objective: To study the potential role of miRNA34a gene expression and its relationship with P53 gene expression, fate, stage, metastasis and overall survival of colorectal cancer.
Introduction
Colorectal cancer classified worldwide as the third common cause of cancer and the fourth cause of cancer deaths [1] .
Colonoscopy is an invasive and uncomfortable method but it still considers as the most reliable screening method for diagnosis of colorectal cancer. While other markers as the fecal occult blood test, serum CA19-9 and CEA have either low sensitivity, specificity or both [2] .
So, there may be a necessary need for another noninvasive biomarker for colorectal cancer diagnosis like miRNAs which approved to have a role in its oncogenesis [3] .
MiRNAs are 21-25 nucleotides non-coding RNAs which may be related to cell proliferation, differentiation, and apoptosis [4] .
Different miRNA may pose tumor suppressor or oncogenic properties with altered gene expression in cancerous tissue in comparison to the normal one [5] .
The miRNA34 family consists of miRNA34a, miRNA34b, and miRNA34c, which has a tumor suppressive property due to involvement in cell cycle and apoptosis. [6] . MiRNA 34a gene transcription influence by P53 level. In turn, the level of miRNA34a gene expression may affect the P53 level by stimulation of P53 promoter. [7, 8] .
Alterations in different molecular signaling pathways are involved in the initiation and progression of colon cancer. An example of those pathways is Notch-1, Notch-2 pathway which suppressed by up-regulation of miRNA34a gene expression [9] .
MiRNA-34a affect the Notch signaling by binding to 3`UTR of messenger RNA sequences of Notch receptors causing a reduction in Notch protein levels. This pathway plays an important role in self-renewal, and differentiation of colon stem cells. So, miRNA34a can influence oncogenesis and cell fate determination [10, 11] .
The micro RNA (miRs) may be used as a potential therapeutic target; this can be achieved by administration of synthetic miRs or administration of miR-expressing vectors. MiRNA-34a-based Patients with preoperative chemo or radiotherapy, history of inflammatory bowel disease, or hereditary nonpolyposis colorectal cancer (HNPCC) were excluded from the study.
An informed written consent was obtained from all subjects participated in this study. The protocol was approved by the Ethical Committee of Medical Research, Faculty of Medicine, Menoufia University.
All participants were subjected to: Full history taking, clinical examination, body mass index (BMI) was estimated for all participants.
Laboratory investigations including: Complete blood count, liver and kidney function, determination of serum carbohydrate antigen 19-9 (CA19-9) and carcinoembryonic antigen (CEA) levels were done.
The baseline blood samples were obtained from all participants for Estimation of microRNA34a and P53 Gene expression by real-time PCR.
Colorectal cancer patients underwent baseline computed tomography of chest, abdomen and pelvis and bone scan for initial staging evaluation and were staged based on the TNM classification and the pathological grading was based on the world health organization (WHO) criteria and performance status was estimated based on ECOG classification [13] .
All patients with stage III disease underwent surgical resection followed by adjuvant 6 cycles of FOLFOX4 regimen and were initially evaluated by CTs and tumor markers after 3 cycles.
Only 2 patients with stage II disease were presented with intestinal obstruction and were received adjuvant treatment and evaluated in the same way as patients with stage III disease. While, the rest of patients with stage II (5 patients) underwent surgery and kept under follow up by CTs and tumor marker every 3 months and annual colonoscopy.
Patients with metastatic (stage IV disease) the main treatment was systemic chemotherapy using FOLFOX4 regimen and also were initially evaluated after 3 cycles of chemotherapy by CTs and tumor markers.
All patients were followed up for at least 12 months (12-14 months).
Response to treatment was assessed according to response evaluation for carcinoma in solid tumors (RECIST) criteria. [14] .
Methods

Blood sample
Five ml of venous blood were withdrawn by venipuncture; 3 ml was transferred into a plain tube, left to clot, centrifuged for 10 min at 4000 R.P.M. The serum obtained was stored at −80 ºC until analysis of serum CA19-9 and CEA. The remaining 2 ml of blood were collected into EDTA containing tube for RNA extraction & estimation of Gene expression of miRNA34a and P53 by using real-time PCR. Serum CA19-9 and CEA were determined by enzyme-linked immunosorbent assay method, using Human CA19-9 ELISA kit, Chemux BioScience, Inc, USA.
Assay For miRNA 34 a gene expression, cDNA in a total reaction volume 20 μl and using small RNA RNU6B as an internal control. 10 ul 2X TaqMan® Universal Master mix, 1 ul TaqMan® miRNA Assay, 7 ul RNase-free water were pipetted into each PCR tube. 2 μl of cDNA was pipetted into each well and pipetted up and down two times to mix. Then the samples were incubated at 50°C for 2 min and at 95°C for 10 min. 40 cycles at 95°C for 15 s and at 60°C for 1 min using the 7500 Real-time PCR system (Applied Biosystems, Foster City, CA, USA).
The primers and TaqMan probes were designed by Applied Biosystems (Foster City, CA, USA) Life Technologies. For cDNA amplification the sequence of primers of P53, Forward primer AGTCTAGAGCCACCGTCCA Reverse primer TCTG ACGCACACCTATTGCAAGC were used with SensiFAST™ SYBR® Lo-ROX Kit, nuclease-free water, cDNA in a total reaction volume 25 ul and using GAPDH as endogenous control using the 7500 Real-time PCR system (Applied Biosystems, Foster City, CA, USA).
Using the comparative CT method, you can use endogenous controls to normalize the expression levels of target genes by correcting differences in the amount of cDNA loaded into PCR reactions. 
Statistical analysis
Qualitative data were described using number and percent and was compared using Chi-square test or Fisher Exact test, while normally quantitative data were expressed in mean ± SD and was compared using F test (ANOVA) abnormally distributed data was expressed in median (Min.-Max.) And was compared using Kruskal Wallis test.
Normally quantitative data were expressed in mean ± SD and was compared using F test (ANOVA) abnormally distributed data was expressed in median (Min.-Max.) and was compared using Kruskal Wallis test P-value ≤ 0.05 was considered statistically significant.
Receiver operator characteristic (ROC) with respective points of maximal accuracy for sensitivity and specificity were generated to determine biomarker performance. an area under the ROC curve (AUROC) Measures the accuracy of the test. An area of 1 represents a 
Results
This case-control study was conducted from January 2016 till February 2018 included 90 participants divided into 3 groups.
Group 1 included 30 colon cancer patients, group 2 included 30 patients with benign colonic polyps, and group 3 included 30 apparently normal individuals.
Regarding demographic features of the patients (age, gender, BMI) there was no statistically significant difference between the three groups indicating homogeneity between them (Table 1) .
Regarding baseline hemoglobin (Hb)%, patients with colon cancer (group 1) showed statistically significant lower level compared to the others two groups. However tumor markers (CA19.9 and CEA) serum levels were significantly elevated in colon cancer patients. ( Table 2) Regarding miRNA34a and p53 gene expression the colon cancer group showed statistically significant lower gene expression compared to the others two groups. (Table 2) To assess the diagnostic value of miRNA34a gene expression compared to CEA and CA19.9 serum levels, miRNA34a gene was both sensitive and specific for colon cancer (Table 3 and Fig. 4) .
Regarding the relation between micro RNA34a gene expression and different parameters in each group there was statistically significant relation between baseline serum tumor markers (CEA and CA19-9) and micro RNA34a gene expression in cancer patients as elevated tumor markers was associated with lower gene expression (Table 4) .
Also there was statistically significant relation between micro RNA 34a gene expression and P53 gene expression in both colon cancer and benign colonic adenoma cases as the expression level of both genes were decreased. (Table 4) .
Regarding the relation between P53 gene expression and other parameters in each groups, P53 gene expression had statistically significant relation with CEA and CA19-9 blood levels as low P53 gene expression was associated with elevated tumor markers in colon cancer group (Table 5) .
Regarding patients features in colon cancer group, 2 patients had positive family history of cancer (breast and colon cancer), carcinoma involving right ascending colon were more common than that involving left descending colon (16patients representing 36.7% versus 13 patients representing 33.3% of all patients) and only one case in transverse Qualitative data were described using number and percent and was compared using Chi square test or Fisher Exact test, while normally quantitative data was expressed in mean ± SD and was compared using F test (ANOVA) abnormally distributed data was expressed in median (Min.-Max.) and was compared using Kruskal Wallis test.
colon (Table 6 ).
Regarding presenting symptoms abdominal pain was the most common presenting symptom in 60% of patients. Most of the patients have good performance status (performance 0 in 12 patients representing (40%) and 1 in 13 patients representing 43.3% of all patients) while 5 patients (16.7%) had performance status 2 at presentation (Table 6) .
Regarding pathological subtypes only 2 9(6.7%) patients had signet ring differentiation and 6 (20%) patients had mucinous differentiation. Strikingly, no patient was presented with stage I disease, most patients was stage IV disease followed by stage III then stage II disease indicating tumor aggressiveness (Table 6) .
Regarding metastatic sites liver was the most frequently involved site either alone in 4(33.4%) patients or with lung involvement in 5(43.7%) patients. the mean neutrophil and lymphocytic ratio in this group of patients was 2.9 (Table 6) .
A time of initial evaluation, 5 patients experienced progressive disease, however at the end of follow up period 14 patients were dead 13 due to disease-related causes and 1 patient due to severe chemotherapy-induced diarrhea. The mean time to progression (TTP) of these patients was 5.5 ± 2.9 months and the median survival was7.5 months (Table 6) .
Micro RNA 34a and P53 gene expression had statistically significant relation with tumor stage and presence of metastases as patients with stage IV disease had the lowest gene expression followed by stage III then stage II patients. Also presence of metastases was associated with lower gene expression ( Table 7 and 8) .
Patients with grade III tumors also had the lowest micro RNA 34a and P53 gene expression and patients with grade I tumors had the highest gene expression although this relation was statistically non significant (Table 7 and 8) . Patients who experienced disease progression and died at the end of follow up period also experienced lower both micro RNA 34a and P53 gene expression than the patients who survived and this relation was statistically significant. (Table 7 and 8).
Discussion
MicroRNAs (miRs) are small noncoding RNAs that regulate gene expression by binding to the three un-translated regions of their target mRNAs. There are three homologs of miRNA34 (hsa-miRNA34a, hsamiRNA34b and hsa-miRNA34c) in humans [12] .
MiRNA34a acts as a tumor-suppressor gene by targeting many oncogenes related to proliferation, apoptosis and invasion [12] .
Low expression of miRNA34a was detected in colon cancer tissues while over expression of miRNA34a inhibited colon cancer cell migration and invasion [15] .
Both members of the miRNA34 family and p53 are related as the miRNA34 family direct p53 targets, and their up-regulation induces apoptosis and cell-cycle arrest [9] .
In the current study 90 subjects were included in the study divided into three groups 30 subjects each. Group, I included patients with proved colon cancer, group II patients with proved colonic adenoma and group III included age and sex-matched apparently healthy individuals.
The three groups were homogenous regarding epidemiological features. However, in laboratory parameters patients in cancer group had significantly lower Hb% than in the other groups this can be explained by chronic blood loss from the malignant tumor.
Serum Tumor markers CEA and CA19-9 were significantly elevated in patients in colon cancer group compared to other groups indicating their diagnostic value. This is different from that was reported by Polat et al. who reported Serum CA 19-9 was not significantly different in the control and patient groups while serum CEA was significantly higher in the patient group than in the control group [16] .
Regarding miRNA34a gene expression within the studied groups, Normally quantitative data was expressed in mean ± SD and was compared using F test (ANOVA) abnormally distributed data was expressed in median (Min.-Max.) and was compared using Kruskal Wallis test. * Statistically significant at p ≤ 0.05.
Table 3
Cutoff value, sensitivity, specificity and accuracy of gene expression of miRNA34a, CEA and CA19-9 levels to diagnosis CRC patients CRC patients from non-patients. 
E.A.E. Badr et al. Biochemistry and Biophysics Reports 16 (2018) 88-95
the colon cancer group showed statistically significant lower gene expression compared to patients with adenomatous polyps and healthy controls. This accordance with the study of Ma et al. who found that Polyps tissues had significantly higher miRNA34a gene expression than paraneoplastic and colorectal cancer tissue samples [17] .
Also, Wu et al. and Tazawa et al. reported that miRNA34a gene expression was down-regulated in colon cancer tissue samples [15, 18] .
While, Aherne et al. studied the expression of 667 miRNAs in plasma samples of a discovery cohort of patients with benign and malignant disease of the colon compared to age and sex-matched diseasefree controls a group and found that MiRNA34a expression was significantly increased in the adenoma and early-stage cancer groups compared to healthy controls, and moderately in the advanced cancer group [19] .
P53 gene is a proved tumor suppressor gene that is connected to many types of cancers in the current study it was down-regulated in colon cancer patients and this is consistent with malignant transformation.
In order to assess the validity of MiRNA34a expression in the diagnosis of colon cancer, Receiver operator characteristic (ROC) curve was performed and respective points of maximal accuracy for sensitivity and specificity were generated and it was found that MiRNA34a expression was sensitive and specific tests in the diagnosis of colon cancer.
These data are similar to what was found by Aherne et al. who Table 5 Correlation between P53 gene expression and different parameters in each group (n = 30). 16 (2018) [88] [89] [90] [91] [92] [93] [94] [95] reported that MiRNA34a expression in plasma samples can distinguish normal group from cancer group as miRNA34a expression was significantly decreased in early-stage cancer samples compared to the nonmalignant patient samples [18] . So theoretically down-regulation of miRNA34a gene expression can be a mean for diagnosing malignant transformation in patients with the chronic inflammatory condition in the colon like ulcerative colitis and Chron's disease instead of frequent colonoscopy assessment and other invasive tools.
Regarding the relation between miRNA34a gene expression and p53 gene, in the current study, they were both down-regulated in the colon cancer patients.
Matched with these results, Wu et al. also studied this relation in colon cancer tissue specimens and found that DNA-binding activity of p53 was significantly correlated with miRNA34a expression in colon cancer tissues [15] .
Likewise, miRNA34a deficiency present in colorectal cancer tissue leads to mutation and deficiency of P53 which accelerate cancer progression [20, 21] .
Mortality from cancer mostly attributes to metastases of this cancer, not to the primary tumors itself. This may be explained by the resistance of disseminated tumor cells to therapeutic agents [22] .
In the current study, the authors investigated the relation between disease parameters in colon cancer patients which had not been investigated before we found that both miRNA34a gene expression and p53 gene expression were down regulated in patients with stage IV disease, grade III pathology and in patients with shorter time to progression. Indicating that: both miRNA34a and p53 genes are directly connected to tumor aggressiveness and patients' outcomes.
The study of Wu et al. explained the relation between miRNA34a gene expression level and metastasis of colorectal cancer by forming activator protein-1 (AP-1) heterodimers through targeting FRA1, a FOS transcription factor [15] .
While, Rokavec et al. reported that miRNA34a can cause inhibition of metastasis due to tumor invasion or migration by negative influence on the IL-6/STAT3 signaling pathway [23] .
It could conclude that the more the reduction of miRNA34a and P53 gene expression the more the aggressiveness and progress of colon cancer. The level of miRNA34a can be used to differentiate between colon cancers and begin adenoma. MiRNA34a may have a beneficial role in colon cancer.
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